Intralesional treatment of giant cell tumour (GCT) of the bone may result in a high rate of local recurrence. The introduction of local adjuvant therapy, such as cementation or phenolization, has lead to a significant reduction in recurrence rates. Due to the combined use of phenol and cementation in most studies, the effect of phenol alone is described in this study. Methods: Twenty primary and nine recurrent surgical procedures in 26 patients with GCT of the bone with a median follow-up of 61 months were reviewed retrospectively. The mean age was 33.5 years (range 13.5-76.5 years). Eighteen curettages and 11 resections were performed. For the curettages, a large bone window was cut followed by high speed burring and bone graft reconstruction. In 11 of 18 curettages and three of 12 resections, phenol was additionally applied. Results: Four patients showed pulmonary metastasis. Three of these four cases also experienced local recurrences. Three patients died due to metastatic disease. In total, five patients developed local recurrence (17.2%); three in the first 2 years and one after 4 years. Four of 18 curettages recurred (22.2%), compared to one of 11 resections (9.1%). Only one of 11 patients (9.1%) treated with curettage and adjuvant phenol recurred, whereas three of seven patients (42.9%) treated with curettage alone recurred. Conclusion: Phenolization is an effective and safe local adjuvant therapy for GCT. We did not observe any significant differences in recurrence rates for curettage, phenolization and bone grafting compared to most published results using cryosurgery or cementation alone. We recommend adjuvant phenolization in the treatment of GCT of the bone after careful curettage in applicable cases, regardless of whether additional cementation is used.
Introduction
the effect of phenol alone is not well described. By comparing patients who were treated without adjuvant phenolization and bone grafting with those who were treated with adjuvant Despite various techniques in the surgical treatment of giant cell tumour (GCT) of bone, recurrence rates as high as 50%
and bone grafting, we attempt here to overcome this void in the literature and describe the effect of phenol in the have been reported. [1] [2] [3] [4] [5] There is a strong correlation between the surgical margins and the rate of recurrence, dependent on treatment of GCT. whether intralesional curettage, marginal or wide resection is used. 6 Due to the typical meta-epiphyseal location, however, Patients and methods wide resection may result in a major functional deficit. Hence, intralesional curettage has become the most From October 1981 to February 1997, 26 patients were recommended treatment. 7 surgically treated in our institution for GCT of the bone. The introduction of local adjuvant therapy, such as They consisted of 13 men and 13 women with a mean age cementation, cryosurgery or phenolization, in combination of 33.5 years (13.5-76.5 years). Six patients presented who with careful removal of the tumour using a large bone had already had local recurrence. As five patients window and high speed burrs has lead to a significant experienced recurrence after the initial treatment, a second reduction in recurrence rates. [7] [8] [9] [10] [11] [12] However, due to the surgical procedure was performed in three of these patients combined use of phenol and cementation in most studies, in our institution.Two of the five recurrences were treated at different institutions. Therefore, 29 surgical procedures Nine lesions (31%) showed joint involvement, whereas 15 (52%) showed subchondral involvement. Fifteen lesions were classified as active and 14 as aggressive, according to the Enneking staging system. Initial diagnosis, based on the perfomed by a physician in our institution or in the patients community. As MRI is much more sensitive for detecting typical radiographical findings of GCT, was confirmed by biopsy in all cases. local recurrence, this method was preferably used in addition to conventional radiographs. The median time to followEighteen curettages and 11 resections were performed. Twenty-three were classified as intralesional, two as marginal up was 61 months (range: 6-178 months).
and four as wide (Table 1) . For curettages, a large window was cut into the bone followed by high-speed burring. Phenol was used in 11 of the 18 curettages and in three of Results the 12 resections (Table 2) . A solution of 50% phenol in 75% of alcohol 13 was administered on swabs to the lesion Fig. 1 demonstrates that the highest incidence of GCT occurs in the third decade of life. As for location, the distal for 1 min followed by irrigation with sodium bicarbonate and Ringer's solution. The defect was then reconstructed femur and the proximal tibia accounted for 14 of the 29 procedures (Fig. 2) . Only three of the lesions involved the by autologous or homologous bone grafting (Fig. 6 ). On admission, three patients had pulmonary metastases trunk, either the spine (n=2, Fig. 3 ) or the pelvis (n=1). Of the four tumours found in the foot, two were in the (11.5%). Two of these patients also had local recurrent disease. One 26-year-old patient underwent surgical talus and one each in the calcaneus and the proximal metatarsal bone (Fig. 4) .
resection of the tumour in both lungs, as well as in the bone, and was tumour-free 53 months after surgery In 26 of the 29 lesions, the patients reported associated pain. A swelling was found in nine cases, and neurological ( respectively) died 4 and 5 months after local surgery due to patient group, four of 29 (13.8%) treated patients presented with or developed pulmonary metastasis in the course of disseminated pulmonary disease. In follow-up, a 32-yearold patient who had been treated for a local recurrent the disease. Three of these four cases also experienced local recurrences. tumour 10 years prior to admission also developed pulmonary metastasis and died 7 months later. Thus, in our At follow-up, three patients died, as described above. Two of them were initially treated outside our department of life, corresponding to our own findings. Only three patients in our study group were outside this age range. with recurrences after local surgery. These treatments were not included in the 29 procedures reviewed in our study
Despite an equal male to female ratio in this study, gender seems to be unevenly distributed in larger series that show because they were not perfomed in our institution.
Of the 29 surgical procedures perfomed in our institution, a female preponderance for GCT. 3, 15 The most frequent tumour site in our study was the lower end of the femur five patients developed local recurrences (17.2%). Recurrence developed in a case of resection with intralesional margins and the proximal tibia, corresponding to the results of other groups who have reported that approximately 50% without the use of phenol. Only one patient out of 11 (9.1%) who had been treated with curettage and adjuvant phenol of tumours occur around the knee. 14, 16 The typical metaand epiphyseal involvement was seen in all patients, while developed a reccurence, whereas three patients out of seven (42.9%) who had been treated with curettage without phenol no patient showed the rare meta-diaphyseal extension. 17 Conventional histological grading has been shown to be developed a recurrence (Table 3 ). This was a clear tendency but did not reach statistical significance. The time between of limited value in predicting clinical outcome. 3, [18] [19] [20] [21] [22] In recent studies, the spindle-shaped stroma cells proved not only to the initial surgical procedure and recurrence for all patients is shown in Fig. 8 . Four of the five lesions recurred in the be the major proliferating cells in the tumour, 23 but also their proliferation rate was associated with the radiographical first 2 years and one after 4 years.
aggressiveness of the tumour. 24 Additional factors, such as expression of metalloproteinases, may gain clinical importance, 25 whereas others, such as DNA analysis, show Discussion conflicting results.
26-28
Pain was the most common clinical symptom (90%). Giant cell tumour of the bone accounts for approximately 8.6% of all bone tumours.
14 Interestingly, China seems to Swelling developed in only 31% of the patients. The duration of complaints varied greatly, corresponding to the have the highest incidence, at 20%. 5 Most of the lesions reportedly occur in patients in the third or fourth decade unpredictable course of the tumour. Although GCT is classified as benign, pulmonary our cases, but due to the anatomical location of the tumour, a less destructive approach is often desirable. Several metastasis is found in approximately 3-10% of cases. 20, [29] [30] [31] [32] [33] [34] [35] [36] The fact that our institution is a referral centre for intermethods of adjuvant treatment have been advocated. Radiation therapy, first described by Ewing, 39 is associated disciplinary approaches in bone tumour may explain the higher frequency of metastasis found in our institution.
with a high rate of secondary malignancies and is no longer applicable in routine cases. Cryosurgery, introduced in 1964, Histology has proven that GCT tends to infiltrate periphereal veins, allowing the tumour to spread to distant showed recurrence rates of less than 10%, but was also associated with considerable complications, such as locations. 37 Pulmonary metastasis develops preferrentially in recurrent cases, as demonstrated in our series (three fractures and delayed bone and wound healing. 8, 40 In recent reports acceptable complication rates were described. [41] [42] [43] In of four patients). 37 Although the overall survival of these patients surpasses that of patients with other bone tumours reports by groups who used additional cementation, the results were favourable. 12, 44, 45 Acrylic cementation combines with secondary pulmonary metastasis, in general 10-20% of the patients die from their disease. 20, 29, 35, 36 Due to extensive the local effect of hyperthermia and the immediate stabilization of the defect without further surgery for bone tumour spread, three of our four cases died 4-7 months after diagnosis. Because of the unpredictable nature of the graft harvesting. [46] [47] [48] In a series of 38 consecutive patients, a recurrence rate of 8% was reported using this technique. 10 tumour, however, one may also observe a long asymptomatic course of disease, despite extensive metastasis. 32 A negative influence of acrylic cementation to the adjacent joint cartilage was not observed. 49 Another method based The remarkable local aggressiveness of GCT as a benign bone tumour continues to be a surgical challenge. Until on the hyperthermic approach, CO 2 laser cauterization, is currently being evaluated. 50 1912, amputation was the preferred method of treatment, at which time intralesional resection and bone grafting was Since its introduction for the elimination of recurrences in benign tumours, 51 a local application of phenol has been introduced. 38 With no further treatment, local recurrence may develop in 80% in such cases. 3 There is no doubt that commonly used in the treatment of GCT. 52 Most authors use both phenol and acrylic cementation in GCT of the wide resection reduces the risk of recurrence, as shown in bone. 53 Only two large studies by the same study group application of phenol (7%), whereas recurrence occured in 26 of 55 patients without phenolization (47%). In a later have provided data on the use of phenolization alone in the treatment of GCT. 52, 53 In the first study, 69 patients were series, recurrence was observed in 45% of 280 cases without further adjuvant treatment and in 17% of patients treated treated with adjuvant phenol applied with swabs and 14 patients were treated with autologous or homologous bone with either additional phenol (n=147), liquid nitrogen (n= 20) or cement (n=187) without significant differences in the grafting. In this series, one recurrence was seen after the 
